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Climate change and agricultural adaptation in Sri Lanka: a review 
 
Abstract 
Climate change is inevitable and will continue into the next century. Since the agricultural 
sector in Sri Lanka is one of the most vulnerable to climate change, a thorough understanding 
of climate transition is critical for formulating effective adaptation strategies. This paper 
provides an overview of the status of climate change and adaptation in the agricultural sector 
in Sri Lanka. The review clearly indicates that climate change is taking place in Sri Lanka in 
terms of rainfall variability and an increase in climate extremes and warming. A number of 
planned and reactive adaptation responses stemming from policy and farm-level decisions are 
reported. These adaptation efforts were fragmented and lacked a coherent connection to the 
national development policies and strategies. Research efforts are needed to develop and 
identify adaptation approaches and practices that are feasible for smallholder farmers, 
particularly in the dry zone where paddy and other food crops are predominately cultivated. 
To achieve the envisaged growth in the agricultural sector, rigorous efforts are necessary to 
mainstream climate change adaptation into national development policies and ensure that 
they are implemented at national, regional and local levels.  
Keywords: adaptation; agricultural sector; climate change; climate change impacts; Sri 
Lanka 
 
1. Introduction 
 
There is increasing evidence that global climate change is taking place. It is being 
experienced in various forms including as temperature rise, sea level rise, droughts, floods, 
hurricanes and landslides. According to the Fourth Assessment Report of the 
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Intergovernmental Panel on Climate Change (IPCC), even with immediate implementation of 
mitigation strategies, global climate change will continue for decades (IPCC, 2007a). Climate 
change is inflicting serious consequences on human wellbeing and will continue to inflict 
damages in the future. By the end of the 21st century, the mean global temperature is 
projected to rise by 1.8ºC - 4.0ºC (Izaurraade, 2009). Climate change has developed into an 
issue of utmost concern prompting IPCC (2007b) to strongly recommend measures to 
mitigate and adapt to climate change. 
Most profound and direct impacts of climate change over the next few decades will be felt 
on agricultural and food systems (Brown and Funk, 2008). Although, at present, the overall 
impact of climate change on the global scale agricultural productivity is not reliably 
estimated (Gornall et al., 2010), many studies show serious implications for agricultural 
productivity. For instance, Nelson et al. (2009) projects that in South Asia by 2050, climate 
change will reduce production of rice, wheat and maize by 14%, 44% to 49% and 9% to 19% 
respectively relative to a no climate change situation. Historical temperature-yield 
relationship indicates that, at the global scale, warming from 1981-2002 possibly offset some 
of the yield gains from technology advances, rising CO2 and other non-climatic factors 
(Lobell and Field, 2007). 
 Most serious impacts of global climate change will be felt on smallholder farmers in the 
developing countries. Their vulnerability to climate change comes from  being predominately 
located in the tropics, high dependence on natural resources, small farm sizes, low technology 
and capitalization, poor infrastructure and institutional support limiting their capacity to adapt 
to change (Morton, 2007; Conway, 2008; World Bank, 2008). Vulnerability to climate 
change is the propensity of human and ecological systems to suffer harm from exposure to 
stresses associated with climate change and from the absence of capacity to adapt (Adger, 
2006; Adger et al., 2007). 
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 Adaptation to climate change refers to adjustment in natural or human systems in response 
to actual or expected climatic stimuli in order to ameliorate negative effects and take 
advantage of opportunities associated with climate change (IPCC 2007b). Climate change 
adaptation simply means reducing the vulnerability of people’s lives and livelihoods to risk 
posed by climate change. 
In Sri Lanka, about 71% of agricultural land holdings are less than one hectare 
(Department of Census and Statistics, 2004), while 66% of cropland is rain-fed (Biradar et 
al., 2009) and therefore increasingly vulnerable to impacts of climate variability and 
extremes. In 2009, agricultural sector growth was stifled by the impact of drought and 
delayed monsoon rains on the production of two principal crops paddy and tea (Central Bank 
of Sri Lanka, 2010).  
The need for adaptation strategies that are feasible in communities to minimize climate 
change impacts is seen as a necessity and no longer deniable. Available studies (Wijeratne, 
1996; Droogers, 2004; De Silva et al., 2007) show that climate change impacts on the 
agricultural sector in Sri Lanka can be significantly reduced through appropriate adaptation 
strategies (see discussion in section 4).  
Given the importance of climate change impacts on local agriculture and food security, 
this paper aims to improve the understanding of climate change and its implications for the 
agricultural sector in Sri Lanka by providing an overview of observed and projected climate 
change and reviewing recent literature related to climate change impacts on agriculture and 
agricultural adaptation. This paper also attempts to identify key knowledge gaps and future 
research needs in climate change and agriculture in Sri Lanka. 
The remainder of this paper will be organized as follows: the second section will cover 
agriculture and climate change. The third section will review literature on impacts of climate 
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change on the agricultural sector and the fourth section will deal with agricultural adaptation 
to climate change. Finally, the fifth section will contain the conclusions.  
 
2. Agriculture and climate change  
 
2.1. Agriculture and climate in Sri Lanka 
 
Sri Lanka is an island nation located under the Indian peninsula with an area of 65,610 sq. 
km. The country has a population of 20.5 million with a per capita GDP of US$ 2,400. The 
majority of the population (70%) lives in rural areas where farming is widely practiced. 
Almost one tenth of the population lives below the poverty line (Central Bank of Sri Lanka, 
2011). Agriculture continues to be one of the key sectors contributing to the national 
economy. In 2009, the agricultural sector contributed 12% to GDP (Central Bank of Sri 
Lanka, 2010). Although the contribution of agriculture is now only around one tenth of GDP, 
it plays a vital role in the country's economic development because it is the main source of 
livelihood for rural Sri Lankans.  
The agricultural sector of Sri Lanka is dualistic, comprisi g plantation and non-plantation 
agriculture. Plantation agriculture is export oriented and mainly involves the production of 
tea, rubber and coconut, while non-plantation agriculture is concerned with the production of 
food crops such as paddy, other cereals, pulses, condiments, vegetables and fruits, mainly for 
domestic consumption (Esham et al., 2005). 
 The national development strategy known as Mahinda Chintanaya considers agriculture as 
a cornerstone and envisages a 4% to 5% annual growth during 2006-2016, while the sectoral 
plan for agriculture emphasises the achievement of food security and enhancing the incomes 
of smallholder farmers. 
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Based on ecological parameters such as rainfall, soil type and topography, Sri Lanka is 
divided into three principal agro-climatic zones namely, wet zone, intermediate zone and dry 
zone (Panabokke, 1996). Out of the total land area of 6.56 million ha, the bulk of land area or 
4.17 million ha belongs to the dry zone, 1.54 million ha to the wet zone and the remaining 
0.85 million ha to the intermediate zone (Kudagamage, 1998). The three agro-climatic zones 
(Figure 1) are divided into seven agro-ecological regions based on altitude. 
 
Figure 1 About here 
 
In Sri Lanka, the climatic parameter that has the greatest impact on agriculture is rainfall. 
The rainfall climate of Sri Lanka can be characterized as a tropical monsoon climate. Two 
distinct monsoon rainfall seasons and two inter-monsoon rainfall seasons can be recognized. 
The two main monsoon seasons are south-west monsoon (SWM) from May to September and 
north-east monsoon (NEM) from December to February. The first inter-monsoon (FIM) 
season runs from March to April and the second inter-monsoon (SIM) season from October 
to November (Ranatunge et al., 2003). The rainfall pattern leads to two distinct cropping 
seasons: the October to December rainfall coincides with the commencement of the main 
cultivation season known as maha (October–March), while the April to June rainfall 
coincides with the commencement of the subsidiary cultivation season known as yala (April–
September) (Zubair, 2002). 
 
2.2. Climate change 
 
2.2.1 Observed climate change  
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Surface air temperature and precipitation are two key climatic variables that influence the 
agricultural sector in South Asia. Past and present climate trends and variability in South Asia 
are characterised by increasing surface air temperature. The analysis of seasonal and annual 
surface air temperatures for a number of locations in South Asia has revealed a significant 
warming trend of 0.7 °C per century (Lal, 2003). During recent decades, the observed 
increases in some parts of South Asia such as India, Bangladesh, Nepal, Pakistan and Sri 
Lanka have ranged between 0.07-1°C per decade (Cruz et al., 2007). Although some parts of 
South Asia recorded increasing and decreasing trends in the seasonal rainfall, in general, the 
rainfall fluctuations in South Asia have been largely random over the years, with no clear 
trend in the rainfall pattern (Cruz et al., 2007).  
 A number of studies have shown significant systematic warming in Sri Lanka over the 
past few decades. Annual mean surface air temperature anomalies over Sri Lanka during the 
period 1869-1993 suggest a conspicuous and gradual increase of about 0.30 °C per 100 years 
(Rupakumar and Patil, 1996). Mean surface temperature has increased during a 30-year 
period (1961 to 1990) at a rate of 0.016 °C per year (Chandrapala, 1996). Analysis of long-
term air temperature data shows that significant warming has taken place in all climatic 
zones, while most locations exceed the global average rate of warming (De Costa, 2008). The 
rate of warming has accelerated in recent years: during the 1987-1996 period temperature 
increased by 0.025°C per year (Fernando et al., 2007; Zubair et al., 2010). 
Precipitation is another key climatic parameter influencing agriculture. Both the quantity 
of rainfall and the variability are crucial for agricultural production. Effects of precipitation 
relative to temperature are more important for agriculture in a tropical country like Sri Lanka 
(Kurukulasuriya and Ajwad, 2007). Despite the absence of statistically conclusive evidence, 
both variability and amount of rainfall have changed over time. A downward trend in rainfall 
can be seen as the annual average rainfall during 1931-1960 estimated at 2005 mm, declined 
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to 1861 mm during 1961-1990 (Chandrapala 1996; Domroes 1996; Domroes and Schaefer, 
2000; Jayatillake 2005). Reduction in rainfall is noticeable from the NEM and the SIM 
(Imbulana et al., 2006). Both the rainfall and number of rainy days have declined in the up-
country region (Herath and Ratnayake, 2004). Data from 1869 to 2006 show a declining 
rainfall trend in the higher elevations (up-country) from the SWM (De Silva and Sonnardara, 
2009).  
 
Figure 2 About here 
 
Rainfall variability is critical for crop cultivation as the principal cropping seasons follow 
the rainfall pattern. Studies have shown that intra-seasonal rainfall variability is a significant 
aspect of the rainfall climatology of Sri Lanka (Malmgren et al., 2003). In Sri Lanka, 
variability of seasonal rainfall has increased making predictability of rainfall difficult 
(Punyawardena, 2008). In recent years, rainfall variability accompanied by climate extremes 
has become a norm rather than an exception in the dry zone (Panabokke and Punyawardena, 
2010). High rainfall variability induces extreme rainfall events such as floods and droughts, 
which are the most prominent climate based natural disasters inflicting damages to 
agriculture in Sri Lanka. As shown in Figure 2, frequency of occurrence of both droughts and 
floods are showing an increasing trend over the years. However, despite this increasing trend, 
cereal production in the country increased by five folds over the past five decades as a result 
of the green revolution and subsequent technology advances in agriculture. 
 The El Niño-Southern Oscillation (ENSO) contributes largely to climate variability in the 
South Asian region and exhibits a strong relationship with the Sri Lankan rainfall pattern 
(Suppiah, 1997; Zubair et al., 2002; Zubair and Ropelewski, 2006; Zubair et al., 2008; 
Goddard et al., 2010). El Niño normally leads to wetter conditions during October to 
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December and drier conditions during January to March and July to August (Zubair et al., 
2008). In recent years, the positive relationship between ENSO and NEM rainfall has 
strengthened (Kumar et al., 2007). This has resulted in above normal NEM rainfall and the 
prevalence of floods during November to December period. Studies by Chandrapala (1996), 
Domroes (1996) and Ranatunga et al. (2003) point to a declining trend of SWM rainfall over 
the south-western part of Sri Lanka.  
 
2.2.2 Projections of climate change in Sri Lanka 
Temperature: The IPCC predicts that South Asia will experience warming above the global 
average. By the end of the 21st century, the mean temperature in South Asia is projected to 
increase by 3.3°C (IPCC, 2007a). There are a few temperature projections for Sri Lanka with 
varying outcomes. According to Basnayake (2011), temperature in Sri Lanka is predicted to 
increase by 2.4°C by the end of the century. Downscaled projections of HadCM3 (Hadley 
Centre Coupled Model, version 3) for Special Report on Emissions Scenarios(SRES) A1 and 
B2 reveals that temperature by 2050 will increase by 1.6°C under A2 and 1.2°C under B2 
(De Silva, 2006). According to Basnayake et al. (2004), HadCM3 model projects higher 
temperature increments (about 2.7 0C by 2100 under A1FI) while GCM (General Circulation 
Models) project lower temperature increments (about 2.00C by 2100 under A1FI). Predictions 
using five GCMs show that May temperature by 2100 will increase within the range of 
1.58°C to 3.41°C (Seo et al., 2005). Another, GCM based study projects that, by the end of 
the 21
st
 century, annual average temperature in the country would increase by 2.84°C (Cline, 
2007). According to projections by Basnayake (2011), by the end of the century, the mean 
temperature during the NEM and SWM is to increase by about 2.9°C and 2.5°C respectively. 
As far as agricultural production is concerned, not only the mean temperature increase but 
also the variations in minimum and maximum temperature also become significant. It is 
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predicted that, by 2050, minimum and maximum mean temperatures will increase between 
the ranges of 0.5°C to 0.7°C and 0.6°C to 0.9°C respectively (Jayatillake and Droogers, 
2004). Given these predictions, the consensus is that the warming trend will continue into the 
future.  
 
Rainfall: Climate models indicate an increase in annual rainfall in most of Asia during this 
century, while the summer monsoon is projected to produce more rainfall over South Asia 
(Cruz et al., 2007). Majority of available studies on rainfall projection for Sri Lanka for the 
21st century show an increasing trend in mean annual rainfall (De Silva, 2006; Cline, 2007; 
Cruz et al., 2007; De Silva et al., 2007), while a few studies indicate a declining trend 
(Basnayake et al., 2004; Ashfaq et al., 2009). Compared to the period 1961-1990, by 2050, 
the mean annual average rainfall will increase under A2 and B2 SRES scenarios by 14% and 
5% respectively (De Silva et al., 2007). According to Cline (2007), a marginal increase (106 
mm) in annual rainfall is projected for the period 2070-2099 relative to the base period of 
1961-1990. However, wide spatial and temporal variations will be observed as rainfall from 
the SWM will increase and the NEM rainfall will decline, while some dry zone areas will 
receive reduced rainfall and some districts in the wet zone will receive more rain (De Silva, 
2006; De Silva et al., 2007). It is estimated that, by 2050, rainfall will decrease by 9% to 17% 
in the main maha cultivation season, which coincides with the NEM (De Silva et al., 2007). 
In South Asia, most of the AR4 models project a decrease in precipitation in December, 
January and February (Cruz et al., 2007). A few studies indicate a decreasing trend in mean 
annual rainfall. A downscaled GCM projects both SWM and NEM to provide less rainfall 
(Basnayake et al., 2004). A study by Ashfaq et al. (2009) evidenced an increased occurrence 
of break spells, delayed monsoon onset and weaker cross-equatorial monsoonal winds 
leading to lower monsoon precipitation. The literature on rainfall projections demonstrates 
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the need to undertake studies based on regional climate models to obtain more accurate 
projections for the country. The consensus is that there will be substantial changes in rainfall 
patterns to which farmers will have to adapt.  
 
3. Impact of climate change on agriculture 
 
Agriculture, as one of the most climate dependent human activities will be severely affected 
by climate change. Climate change will affect the agricultural sector in Sri Lanka mainly due 
to the variability in rainfall, increase in temperature and elevated CO2 concentration. Recent 
global estimates predict that, by 2080, climate change will reduce world agricultural 
production capacity as much as by 16% if CO2 fertilization effect is omitted and by 3% if it is 
included. As far as Sri Lanka is concerned, the reduction is projected to be more severe, with 
production losses of up to 20% (Cline, 2007). 
The main crops cultivated in Sri Lanka such as paddy, tea and coconut are highly sensitive 
to variations in temperature and precipitation (Wijeratne and Fordham, 1996; Fernando, 
2000; Peiris et al., 2004). Climate change will equally affect both plantation and non-
plantation agriculture. However, the implications of climate change will be more severe on 
the non-plantation agriculture because the majority of farmers are smallholders and 
predominantly cultivate paddy. Paddy is a crop that requires a large quantity of irrigation 
water and at the same time, these farmers exhibit a marked reluctance to diversify away from 
paddy due to cultural affinity of the crop to their livelihoods (Esham and Garforth, 2012).  
Increasing nighttime mean temperature has a significant impact on rice yield (Peng et al., 
2004; Nagarajan et al., 2010; Welch et al., 2010). paddy yield declined by 10% for each 1°C 
increase in growing-season minimum temperature in the dry season at the IRRI farm (Peng et 
al., 2004). Although there are positive effects of elevated CO2 on crop yields (De Costa et al., 
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2003; Kimball et al., 2002; Ainsworth and Long, 2005) and significant yield increases in 
paddy, even when grown in warm sub-humid tropical climates (De Costa et al., 2003), results 
from Free Air Carbon Enrichment (FACE) experiments cast doubts on whether CO2 
fertilisation will fully compensate for yield losses resulting from increased temperature under 
climate change (Kimball et al., 2002; Long et al., 2006). A meta-analysis shows that elevated 
CO2 will increase rice yield but this will be negated by rising temperature and O3 (Ainsworth, 
2008). Studies in Sri Lanka too have shown that yield gains from elevated CO2 are almost 
negated by temperature increases (De Costa, 2000).  
Rainfall reduction and increased variability will not only affect the crop productivity but 
also disturb the cropping calendar. Shorter cultivation seasons due to the delayed onset of 
monsoon are a common occurrence in Sri Lanka (Silva, 2008; Senadilankara and Manawadu, 
2010). Some studies have been undertaken to understand the impact of rainfall variability on 
crop productivity. A study on the impact of  rainfall variability attributed to ENSO 
phenomenon on rice production has revealed that during the El Niño phase, the maha rice 
production frequently increased and the yala production frequently decreased, while during 
the La Niña phase, the maha production decreased and the yala production increased (Zubair, 
2002). It is predicted that by 2050, the majority of paddy growing areas will receive less 
rainfall in the maha season and as a result paddy cultivation in Sri Lanka will become water 
stressed (De Silva et al., 2007).  
Coconut production too shows sensitivity to rainfall and to dry spells in the growing 
regions (Peiris et al., 2008). Peiris et al. (2004) confirmed that changes in monsoon rainfall 
pattern and increase in maximum air temperature as two key factors influencing the 
variability of coconut production in the principal coconut growing regions. Projected coconut 
production after 2040 in all climate scenarios, when other external factors are non-limiting, 
will not be sufficient to cater for the local demand (Peiris et al., 2004). It is estimated that 
Page 11 of 40
http://mc.manuscriptcentral.com/cdev
Submission to Climate and Development
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
12 
 
between US$ 32 million to 73 million is lost due to low precipitation, while high rainfall 
results in an economic gain between US$ 42-87 million (Fernando et al., 2007). Decline in 
rainfall will have serious consequences on the tea sector as a reduction of monthly rainfall by 
100 mm could reduce productivity by 30-80 kg/ha/month of made tea (Wijeratne et al., 
2007). 
As the majority of smallholder farmers in Sri Lanka are dependent on rain for their 
irrigation needs, they are most vulnerable to variability and reduction of precipitation since it 
has implications for farm profitability (Kurukulasuriya and Ajwad, 2007). Some studies have 
estimated the economic loss from climate change impacts on Sri Lankan agriculture. 
Ricardian econometric estimates based on temperature and precipitation projections made 
with GCMs indicate that impacts of rainfall increases are predicted to be beneficial to the 
country as a whole; however, temperature increases are predicted to be harmful. Based on 
GCM climate predications for Sri Lanka by 2100, nationally, the impacts on agricultural 
production (paddy, tea, rubber and coconut) will vary from –11 billion rupees (−20 per cent) 
to +39 billion rupees (+72 per cent) depending on the climate scenarios (Seo et al., 2005). 
With a mild warming and a large increase in precipitation, a gain of net revenue of 22% and 
medium warming and only a small increase in precipitation, a loss of 23% of net revenue is 
predicted. These impacts are likely to vary considerably across geographic areas, with the 
largest adverse impacts anticipated in the dry zones of the north-central region and the dry 
zones of the south-eastern regions of Sri Lanka (Kurukulasuriya and Ajwad, 2007). 
Evidence shows a strong correlation between climatic conditions and national agricultural 
growth. A phenomenal annual growth rate of 7.5% was possible in 2008 due to conducive 
climatic conditions; however, the growth rate declined to 1.5% in 2011 due to adverse 
climatic conditions (Central Bank of Sri Lanka, 2009, 2011). In this context, it will not be 
possible to maintain the envisaged annual target growth rate at 5% as spelled out in the 
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national development strategy unless feasible adaptation measures are promoted, particularly 
among the smallholder farmers.  
 
4. Agricultural adaptation to climate change  
 
Although there are ambiguities in the distinction between types of adaptation, i.e. how 
adaptation occurs (Eisenack and Stecker, 2011), literature identifies different types of 
adaptation such as anticipatory, reactive, planned and autonomous (Smith, 1997; Fankhauser 
et al., 1999; Tol, 2005). Reactive adaptations are measures taken in response to climate 
change impacts, while anticipatory adaptation measures are taken in advance of climate 
change (Smith, 1997). Autonomous adaptation refers to adaptation decisions that are not 
made by government agencies; these decisions are made by private firms and households in 
order to adjust to the realities of climate change, while planned adaptation refers to decisions 
that are made by government bodies (Stage, 2010). According to Smit and Skinner (2002), 
agricultural adaptation options are grouped into four main categories: (1) technological 
developments, (2) government programs and insurance, (3) farm production practices and (4) 
farm financial management. Categories 1 and 2 principally i volve policy level decisions by 
government agencies while categories 3 and 4 mainly involve farm-level decision-making by 
producers. In this paper, Smit and Skinner`s (2002) typology is used to examine agricultural 
adaptation efforts in Sri Lanka. Some adaptation efforts reported in the literature are 
summarized in Table 1. 
Table 1 About here 
 
The government of Sri Lanka realising the importance of climate change adaptation, has 
taken several initiatives at the policy level to address the concerns of climate change. 
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However, it is significant to note that neither the national development strategy nor the 
national agricultural policy had addressed the issue of climate change explicitly. This implies 
that little effort has been made to mainstream climate change adaptation into national 
development policies until the National Climate Change Adaptation Strategy(NCCAS) was 
formulated in 2010, where the importance of mainstreaming climate change adaptation into 
national planning and development is highlighted. The NCCAS is structured into five 
strategic thrust areas of which the third is focused on minimizing climate change impacts on 
food security (Ministry of Environment, 2010). The success of NCCAS will depend largely 
on resource availability and the institutional setup established to operationalize adaptation 
strategies at different scales such as national, regional and local. Sri Lanka ratified the 
UNFCC in 1993 and the Kyoto Protocol in 2002, thereby affirming its commitments to the 
UNFCC. The initial communication drafted for the UNFCCC in 2000 spells out a number of 
adaptation strategies for the agricultural sector under five areas: productivity, cropping 
systems, water management, land use and awareness. However, there is no evidence to 
indicate that any of the proposed measures are being implemented as planned adaptations. In 
2005, a national rainwater harvesting policy was formulated to promote rainwater harvesting 
in the dry zone areas to adapt to anticipated decline in rainfall (Ministry of Urban 
Development and Water Supply, 2005). 
On the technology development front, the most common approach is to develop crop 
varieties to increase tolerance to moisture stress, salinity, high temperature and elevated CO2 
levels. Short duration rice varieties suitable for short growing seasons have been developed 
and field-tested (Harris and Satheeswaran, 2005). Rice varieties suitable for high CO2 
concentration have been identified from the Sri Lankan rice germplasm pool (De Costa et al., 
2007). Aerobic rice varieties requiring less water are found to suit tropical conditions similar 
to Sri Lanka (Bouman et al., 2005). Research studies are carried out to identify drought 
Page 14 of 40
http://mc.manuscriptcentral.com/cdev
Submission to Climate and Development
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
15 
 
tolerant coconut varieties at the Coconut Research Institute (Nainanayake and Morison, 
2007). An innovative participatory research approach was successfully used to identify salt 
resistant traditional rice varieties in the Hambantotta district. This approach enabled farmers 
to assess threats to their livelihoods and develop their own responses with the support of the 
strong stakeholder network developed by the facilitating NGO (Berger et al., 2009). 
Stakeholder participation, coordination and climate change awareness raising were critical 
success factors of this initiative (Sterrett, 2011). 
 Some studies (Senaratne and Wickramasinghe, 2010; Esham and Garforth, 2012) have 
identified local level adaptations. According to Senaratne and Wickramasinghe (2010), the 
village tank based farming communities in the dry zone adapt by aligning farming activities 
with the recognized seasonal pattern of rainfall and managing rainwater harvested in the 
commonly owned village tanks. Crop management that includes practices such as change in 
planting dates, shortening of the growing season, changing crop varieties and crop rotation is 
the most prevalent adaptation practice among farmers in the intermediate zone (Esham and 
Garforth, 2012). Crop management practices such as system of rice intensification (SRI) are 
considered effective in conserving water in paddy cultivation (Somartne, 2010). Paddy 
cultivation in the dry and intermediate zones in Sri Lanka under zero tillage condition has 
enabled a reduction in cost of production and enhanced conservation of water without 
significantly affecting the yield (Jayewardene et al., 2010). It should be noted that adaptation, 
particularly local level adaptation is taking place on farmers’ own initiative in the absence of 
external support (Esham and Garforth, 2012). These adaptation efforts are motivated by many 
factors other than climate change, for example, income diversification through seeking off-
farm employment is a result of increase in rural wages and not necessarily a climate 
adaptation strategy (Sumanaratne, 2011).  
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Research studies in Sri Lanka have recommended various farm management methods to 
minimize the impact from climate change. Changing planting time to suit rainfall variability 
(De Silva et al., 2007), introduction of micro irrigation (Aheeyar et al., 2005) and reduction 
of irrigation depth (Droogers, 2004) are some of the proposed methods. For the tea sector, 
strategies such as use of hardy tea clones resistant to drought, pest and diseases, soil 
conservation techniques, shade management and multi-cropping systems are proposed 
(Wijeratne, 1996).  
Similar to Sri Lanka, adaptation efforts in other South Asian countries too are fragmented 
and lack a strong link between national climate change strategies and plans and existing 
disaster risk reduction, agricultural and other development policies (Sterrett, 2011). Some of 
the characteristic features of effective adaptation efforts of these countries include: 
community participation, use of indigenous knowledge and practices, development of local 
technologies, stakeholder networking and combination of conventional technological 
innovation process with the tacit knowledge of farmers (Manadhar et al., 2011; Sterrett, 2011; 
Anik and Khan, 2012; Chhetri et al., 2012; Halder et al., 2012). 
 
5. Conclusions 
 
The review clearly indicates that climate change is taking place in Sri Lanka in terms of 
rainfall variability and an increase in climate extremes and warming. The climate projections 
indicate a further warming trend, while rainfall trends are not clear as studies show 
contradictory results. However, rainfall variability is projected to become more pronounced 
in the future making some areas drier in the years to come. This calls for urgent adaptation 
efforts particularly in the dry zone where predominately paddy and other food crops are 
cultivated. Research efforts are needed to develop and identify adaptation approaches and 
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practices that are feasible for farmers in the dry zone, in particular, attention is needed with 
regard to the paddy crop due to its importance for food security and inherent vulnerability to 
risks stemming from climate change. 
Review of the literature pointed to a number of planned and reactive adaptation efforts 
stemming from policy and farm-level decisions. In addition to these adaptation practices, 
there may be a number of other effective adaptation practices not yet reported in the 
literature. It is therefore important to examine these efforts to identify best practices with 
potential for replication and up-scaling.  
Mostly local level adaptation is taking place on farmers’ own initiative in the absence of 
external support from government agencies or donor agencies. Climate change will 
exacerbate the severity of impacts in the future, requiring farmers to contemplate action 
beyond the autonomous adaptation measures practiced at present. Hence, it is necessary for 
farming communities to adjust to new environments that are likely to evolve in the future. 
This will require the intervention of the state and other facilitating agencies to organize 
vulnerable communities to respond to climate change. 
Although Sri Lanka long ago acknowledged the importance of climate change adaptation 
by being among the first few countries to ratify the UNFCC, our review shows that very slow 
progress has been made in implementing adaptation measures proposed at the policy level. 
The adaptation efforts identified in this paper are fragmented and lack coherent connections 
to the national development policies and strategies. It is also significant to note that neither 
the national development strategy nor the national agricultural policy have addressed the 
issue of climate change explicitly. This implies that little effort has been made to mainstream 
climate change adaptation into national development policies. Therefore, in light of the 
evolving climate change impacts, to achieve the envisaged growth in the agricultural sector 
rigorous efforts are necessary to mainstream climate change adaptation into national 
Page 17 of 40
http://mc.manuscriptcentral.com/cdev
Submission to Climate and Development
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Review Only
18 
 
development policies and ensure that they are implemented at national, regional and local 
levels. The NCCAS launched in 2010 can form the basis for mainstreaming and 
implementing climate change adaptation if rigorous efforts are made at the policy level to 
make it work on the ground. An integrated and collaborative approach involving state, private 
sector, civil society and farmer based organizations is essential for the successful 
implementation of the NCCAS.  
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TABLE 1 Agricultural adaptation to climate change 
Category of adaptation  Example and description Source 
Government programs Ratification of the UNFCC in 1993 and the Kyoto protocol in 2002  
Submitted initial and second communication reports to UNFCC in 1993 and 2012 respectively 
 
Ministry of Environment, Sri 
Lanka(2012) 
 
 Drafting of the National Climate Change Adaptation Strategy (NCCAS)- NCCAS is structured into the following  five 
strategic thrusts; mainstream CCA into national planning and development, enable climate resilient and healthy human 
settlements, minimize CC impacts on food security, improve climate resilience of key economic drivers and safeguard 
natural resources and biodiversity from CC impacts 
 
Ministry of Environment, Sri 
Lanka (2010) 
 
 
 Implementation of National Rainwater Harvesting Policy Ministry of Urban 
Development and Water 
Supply (2005) 
Technological 
development 
Development of short duration rice varieties- varieties suitable for shorter growing seasons have been developed and 
tested in the Eastern province 
 
Harris and Satheeswaran 
(2005) 
 
 Identification of rice varieties suitable for high CO2 concentration at Rice Research and Development Institute in Sri 
Lanka  
 
De Costa et al. (2007) 
 
 
 Development of drought resistant coconut varieties and salt tolerant rice varieties by research institutes at the Coconut 
Research Institute  
Nainanayake and Morison 
(2007) 
 
 Indigenous weather forecasting - using meteorological indicators and animal behaviour to predict the weather 
 
 
UNFCC database on local 
coping strategies 
 
 Participatory research to identify salt tolerant rice varieties - a project involving participatory research as an approach 
to multi-stakeholder involvement in the reintroduction of indigenous saline tolerant rice varieties suitable for local 
conditions in the Hambantotta district  
Berger et al. (2009) 
Sterrett (2011) 
Farm production 
practices 
Adjustment of farm practices in line with rainfall pattern, using rainwater stored in the community owned village tanks 
and ground water use in the Anuradhapura district 
 
Senartne and 
Wickramasinghe (2010) 
 Adoption of crop management, land management and irrigation management practices in the Ratnapura district 
 
Esham and Garforth (2012) 
 
 New Kekulam rice cultivation practice - a rice cultivation practice involving land preparation with zero tillage in the 
dry and intermediate zones 
 
 
Jayewardene et al (2010) 
UNFCC database on local 
coping strategies 
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 Runoff rain water harvesting in the dry zone 
 
Aheeyar (2010) 
 
 Traditional work(Pangu) distribution practice- a system of sharing the work for cleaning and maintaining small-scale 
irrigation systems in the dry zone 
 
Molen (2001) 
UNFCC database on local 
coping strategies 
 Practice of agro forestry where tree species are cultivate along with agricultural crops. Practised in all agro climatic 
zones 
Nianthi(2009) 
Farm financial 
management 
Income diversification through seeking off-farm employment by farming communities in the Ratnapura district Esham and Garforth (2012) 
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FIGURE 1 Main agro-climatic zones in Sri Lanka 
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 Data source: Disaster Management Centre, Sri Lanka 
FIGURE 2 Trends of flood and drought frequency 
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Climate change and agricultural adaptation in Sri Lanka: a review 
 
Response to the reviewer 2 (Responses in italics) 
 
Comment  
My only concern is that the authors review climate change in Sri Lanka in total isolation from 
the broader context without considering similar trends throughout South Asia. It would be 
useful to include a section making connection the broader geographic context. 
 
Responses 
Following paragraph was added to section 2.2.1 (marked red in the manuscript)  
 
Surface air temperature and precipitation are two key climatic variables that influence the 
agricultural sector in South Asia. Past and present climate trends and variability in South 
Asia are characterised by increasing surface air temperature. The analysis of seasonal and 
annual surface air temperatures for a number of locations in South Asia has revealed a 
significant warming trend of 0.7 °C per century (Lal, 2003). During recent decades, the 
observed increases in some parts of South Asia such as India, Bangladesh, Nepal, Pakistan 
and Sri Lanka have ranged between 0.07-1°C per decade (Cruz et al., 2007). Although some 
parts of South Asia recorded increasing and decreasing trends in the seasonal rainfall, in 
general, the rainfall fluctuations in South Asia have been largely random over the years, with 
no clear trend in the rainfall pattern (Cruz et al., 2007).  
 
Following sentence was added to section 2.2.2, under subtitle rainfall (marked red in the 
manuscript) 
 
Climate models indicate an increase in annual rainfall in most of Asia during this century, 
while the summer monsoon is projected to produce more rainfall over South Asia (Cruz et al., 
2007). 
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Note 
Please note that in Section 2.2.2, under subtitle temperature reference was made to South 
Asian context as follow: 
The IPCC predicts that South Asia will experience warming above the global average. By the 
end of the 21st century, the mean temperature in South Asia is projected to increase by 3.3°C 
(IPCC, 2007a). 
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